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Abstract 
Problem Statement: 
Most social science curricula include at least a basic component of statistics courses. These courses are typically dreaded by the
students who perceive them as ‘hard’ and ‘irrelevant’ to their line of academic training. As a result their achievements and 
performance in the field of scientific literacy are often compromised.  
Purpose of Study: 
This field study examined the potential effects of a new way of presenting old materials on student attitudes and implementation
of statistical knowledge. 
Methods: 
A field study, following a longitudinal design was conducted through a 2-academic years period.  A total of 364 students 
provided input for our analysis.
We re-designed two elements of the standard curriculum of the introductory statistics courses in Education and Psychology: 1) 
We re-designed the order of subject presentation to match a ‘social science’ logic or line of reasoning (rather than a statistical
logic), and 2) we re-designed the assignments to be more content –specific. 
Outcome measures included: 1) Teaching quality assessment, a standard survey filled out by the students evaluating both 
teachers and courses taught. (2) Rates of student involvement in ‘individual study’ projects of empirical nature – as an indicative
activity representing successful implementation of statistical and research-related skills in the social sciences. 
Findings and Results: 
The results provided evidence supporting the effectiveness of the intervention described: Students’ assessment of both courses 
and teachers (though the faculty remained the same before and after the intervention) rose significantly. The rise remained 
significant even after controlling for potential intervening factors.
Rates of student involvement in research activities more than doubled, but patterns differed between the 2 programs we sampled.
Conclusions and Recommendations: 
Modifying structure and presentation may benefit both teachers and learners struggling to effectively come to terms with 
statistical and scientific reasoning in the social sciences. Further implications and directions for future studies are pointed out. 
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1. Introduction 
Almost every student of the social sciences will take at least an introductory course in statistics and/or research 
methods as part of their academic preparation (Dempster & McCory, 2009). Despite being an integral part of most 
curricula in the social sciences, students often view these courses as irrelevant, ‘too hard’ and even ‘frightening’ 
(Dempster & McCory, 2009; Parke, 2008). As a result, surveys and studies show that statistical reasoning is 
relatively poor among students of the social sciences and the humanities, and that even advanced students find it 
difficult to grasp basic notions such as statistical significance, effect size etc. (Pollatsek, Lima & Well, 1981; Metz, 
1998).
The main challenge to educators teaching statistics in the social sciences at the college level, is then finding the 
way to help and support students’ comprehension and assimilation of statistical reasoning. Beyond teaching quality 
(which is widely discussed in the literature and is not the focus of this paper) this often means overcoming two 
obstacles: 1) The negative attitude toward statistics, and (2) the relevance of the materials taught to the con tent 
world and interests of the academic programs in which they are taught.  
This paper presents the results of a longitudinal field-study, in which both the above factors were modified, and 
we later assessed both student-attitude and actual implementation of statistical knowledge as outcome measures. 
Field studies are research designs specially intended for assessing intervention and its effects in real-life settings and 
therefore are a good match for our purpose here (Coolican, 2009; Yasmeen, 2008).  
2. The generic introductory statistics program 
The way statistics are taught in the social sciences at the college level is surprisingly uniform, in many Western 
countries in North America and Europe. In a pilot study, we used the internet to sample introductory statistics syllabi 
from 34 different colleges and Universities, most are in the USA (53%), then Western Europe (UK, Spain and the 
Netherlands – about 30%) and others were from diverse locations (e.g.: Canada, Israel, Korea, Turkey). We then 
analyzed the main subjects and their order of presentation in the collected syllabi. The results are briefly 
summarized in Table 1.  
Table 1. Typical course outline based on syllabus analysis (N=34)
No. Subject Comments 
1 Introduction of the subject  
2 Variable measurement and scales  
3 Distributions and the laws of distribution In some syllabi the subject is preceded by a chapter on probability. 
4 Descriptive statistics: Central tendency and dispersion indices. 
5 Statistical inference: Non Parametric tests and statistics.  
6 Statistical inference: Parametric statistics. In some of the syllabi the subject is further developed to discuss 
multi-factorial analyses.  
The above thematic line was shared by over 88% of the syllabi reviewed. Other characteristics that stood out as 
common to the overwhelming majority of the courses reviewed are: the courses are given during the freshman year, 
and the next time students are required to apply the skills they acquired in the course is during their Junior or senior 
years (2-3 years later!).  
3. The current model 
The theoretical model underlying our study addressed the two main issues mentioned above: the negative attitude 
characterized by alienation (perceived irrelevance) and often low levels of assimilation of the material. The model 
postulates that by re-designing the order of presentation of the course subjects (without altering the actual subjects) 
to match ‘social science’ logic rather than the ‘statistical logic’ underlying the generic program, as well as using 
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examples and exercises taken from the content matter of the program in which the course is given (e.g.: Psychology, 
Education, etc.) will result in a more positive attitude, hence also allowing higher levels of assimilation and 
implementation of the knowledge acquired.  
4. Background and settings for the current study 
The study was conducted in two large programs set in a College located in Northern Israel: The departments of 
psychology and Education.  The college is academically independent since the early 1990s and offers programs 
approved by both the Israeli ministry of Education as well as International institutes in the USA and Europe.  The 
intervention, including a modification of the order of subject presentation and of the examples used in each program 
was implemented in 2006. See Table 2 for a brief summary of the syllabus outline after the intervention. 
Table 2. The Syllabus outline of the re-designed course in statistics.
No. Subject Comments 
1 Scientific reasoning: Science as a method of knowledge generation. About two classes are dedicated to understanding the 
scientific frame of mind and process.  
2 Paradigms in science: Positivism and Empiricism.  
Quantitative and Qualitative approaches. 
3 Where statistics fit in the scientific process. Understanding the role of statistics as an instrument in the 
hands of the scientist. 
4 Variables and how we measure them. Including emphasis on measurement scales – they will later 
be a keyt factor in our decision making process re test choice.  
5 How measures reflect our natural (and less natural) world: 
Distributions and the laws governing them. 
Also detailed are descriptive statistics: from graphic 
representations of distributions to central tendency and 
dispersion indices. 
6 Introduction to inferential statistics: Understanding Probabilities. 
7 Hypothesis testing. Drawing hypotheses, types of hypotheses, Errors.  
8 What types of questions are we asking in the social sciences?  
   
 8.1 Questions about the location of one case within a target group 
8.2 Is there a connection between measures? 
8.3 From connection to prediction 
8.4 is there a difference between groups? 
Z test, Chi-Square 
Chi-Square, Kramers, Spearman’s and Pearson’s correlation. 
Regression 
Tests are classified according to scale of measurement and 
number and type of compared groups: Chi-square, Mann-
Whitney, Wilcoxon, T-tests. 
Kruskal-Wallis, Friedman, ANOVA. 
9 Overview: Matching a question to a statistical test.  
   
Outcome measures were collected in the 2 following academic years. 
Based on the above we hypothesized that: 
4.1 As a result of the intervention students’ attitude toward statistics will improve. 
4.2 As a result of the intervention the number of students actively involved in research projects, applying  
      their statistical knowledge will increase 
5. Method 
5.1 Sample 
We sampled data from the academic records of two cohorts completing introductory statistics courses from the two 
years preceding and the two years following the change, overall 364 valid entries were included in our analyses.
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Some of the data was collected anonymously but the data that was collected from identifiable student records 
indicated all of our participants were freshman at the time of taking the course and the 74% were women. Ages 
ranged 19-37 (mean = 24.30; sd = 5.70).  
5.2 Measures 
The following were collected before and after the modification in the study program: 
5.2.1. Student attitude toward statistics
Were assessed through the standard teaching and learning survey filled out by students at the end of every academic 
year. The survey includes 15 items, pertaining to the teacher of the course as well as the course itself. Each item is 
graded on a Likert style scale ranging 1-5. the assessment form yields two calculated grades: the assessment of the 
teacher and the assessment of the course.  
5.2.2. Implementation of statistical reasoning
Was assessed by calculating the percentage of students actively participating in ‘individual study’ courses offered to 
students throughout their sophomore and Junior years. The courses are elective, and allow students to agree on a 
subject with an instructor of their choice, conducting guided research for academic credit. 
5.2.3. Demographics
We also collected (only from the data regarding students in ‘individual study’ courses) information regarding the 
participants’ gender, age and program.  
5.3 Procedure 
Data was collected by accessing the teaching assessment surveys, kept on record by the college. The data  
regarding student participation was obtained from the department records. Any identifying information  
used in the retrieval process was eliminated in the final database so none of the participating students could  
be identified. The study was approved by the college IRB committee.  
6. Results 
To test our first hypothesis we used a within-subject ANCOVA comparing student assessments of the course 
before and after the change in the course structure. We ran it once on both grades (teacher and course assessment) 
and the second time we compared the course assessment while controlling for the teacher assessment. Table 3 
presents the results of this analysis. As can be seen – the change was dramatic and significant even when controlling 
for the teachers’ assessment. 
Table 3. results of the ANCOVA analysis on teaching survey outcomes.
Variable F df Effect size 
Course assessment **125.73 1, 326 .34 
Teacher assessment **201.00 1, 326 .61 
Interaction *6.82 1, 326 .07 
Course assessment controlling for 
teacher assessment 
**23.16 1, 316 .17 
* p<.05    ** p<.001  
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The results point out to an improvement in student attitude not only toward the course and teaching materials but 
also toward the teacher – despite the fact the teachers were not replace and remained the same before and after the 
change.
To test our second hypothesis, we compared the ratio of students involved in ‘independent study’ after taking the 
statistics course before and after the change in the curriculum. We calculated the change separately for students in 
Psychology and students in Education since both programs have a slightly different policy on independent study. 
The results show a dramatic increase among students of psychology (mean proportion before = .085; mean 
proportion after = .35; Z=4.17;p<.001) and a marginally significant increase among students of education (mean 
proportion before= .065; mean proportion after = .097; Z=1.63 p<.06).  
7. Discussion 
The results provide support for our hypotheses with only a minor exception. Our results, then, suggest that 
changing the order of subject presentation to match a “social science” logic – that is follow the type of questions 
social scientists ask rather then follow a statistical logic (parametric vs. non-parametric etc.) may have a substantial 
impact of students reactions to a problematic subject matter.  
The idea of changing the presentation order or adjusting the presentation to match the target audience is an 
effective teaching tool is nothing new (Holey, 2008; Parke, 2008). However – at least when it comes to teaching 
statistics to social science students, the principle was largely ignored.  
This study contributes further to our understanding of the issue when looking at actual implementation of 
knowledge in social research conducted by students, observing a dramatic increase in students’ voluntary 
participation in activities allowing the use and implementation of statistical knowledge, beyond test grades and 
academic records.  
This study demonstrated a few points of weakness typical of field studies: data collection was done using only 
available measures, and with little to no control of potential intervening variables. Our statistical control of the most 
obvious intervening factor (teacher performance) is better than nothing but does not preclude alternative 
explanations altogether.  
The study does offer a practical route of action, accompanied by some evidence suggesting it is an effective tool 
for helping students and educators truly learning statistics, especially if they feel like this is a ‘mission impossible’ 
for them. Future studies may wish to examine other aspects of intervention, and other target audiences to allow 
further implementation and generalization of the proposed method. 
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